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IT. IJEPAnrMRNT <!(■' Ar.nici'i;n^HK, 

IilJKE.\U OF 1*J^\NT I NlU'RTin'. 

On-K'K (IP TlIK (^IIIEI', 

W'aahinr/ton, D. O., April II. 191.1. 
Str: Miiny iccihokIs iwv received at the Depurtmeiil of A<;i iciiltMi'e 
for iiifoniiiitidii on tlie metliods oiiiployod in <,'ro\viiig oi-iUiKes iiiid 
otlier citrus i'niits in Floridn mid the (iulf States, imd it is Importimt 
that. tli« U«|iBi-UiiBiil he iihia to mipplj th» (Ji'sireiJ inJoriniition as 
fully us possible. In ovdw to fnriiish this in forliiat iou in c(jneise 
form, I'rof. 1'. 11. Eolfs, Uirertor of the Agiimiltnral K.xpariinant 
Station of Florida, has revised Fi'irinsrs' linlletio 2fiS, (MititliMl "Citrus 
I'rilit Growing in the (iidf States," and has divided the material 
contained in that pnhlication into three parts, of which this jiapcr 
is the third, as follou;: "Sites. Soils, anil \'arieties for (.'itriis 
tirovos in the Gnlf States"; " I'roi)iigiit ion of Citrus Trees in the 
Gnlf States " Culture, Fertilization, mid Frost Protection of Citi-iis 
GroTiiB in the Gnlf Stati>*.'" In this form the information will lie 
liiorui avaihihle for distviliution in the territory directly concerned and 
will he of mora ssrviuii, it is Iwliavuil, to prospactive growers of 
citrus fruits and to planters alr«»*(1\- on^a^sd in lliis industry. I have 
tlia liontir to recommend that the papi.%r lie pnhlished as a Farmers' 
Bullstiii. 

Kespeel fully, W\i. A. Tavloh. 

CImef of Bnre(Mi. 

Hon. I). V. IIot'S'ixiN', 

Secrt^Umy of Atjr^cidi^tre. 
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CULTURE, FERTILIZATION, AND FROST PROTEC- 
TION OF crrRus groves in the gulf states. 



IWtEODXrCTION. 

The growing of citnis fruits, an indnsU'y which has sitt.ainetl -#ftst 
proportions in FloriOii, is r*ie«iving much Bitt«intion in other Gulf 
St«t(iB. The purpose of Uiis bulleUn is to a*nsw#r Siome of tlie njany 
inquiries eonstitntly isxvoiverf by this DopartiTifvut nrnrl t)o aot its a 
l^neral gfuide for prospective planters who need definite advice upon 
questions of eitrus-fruit f^rowin^j;. The information is neeos^arily of 
a very general ehara tcr, ^u* iho essential factors are presented in a 
manner which, it 1- j < ^ U enable planters to iind*.rwtuud frilly 
the fundamental principles involved.* 

PBEPAilATION OF THE L^XD. 

As n' tnl©i Ui« fiaJd alic^i»a to h0» planned «ut to an orange grove is 
land with a nativ® growth upon it. Usually the hiud is covered with 
forest trees. Various devices have been used for retiucing the amount 
of lahor necessary to get rid of this native growth, but up to the 
present time uo substantial or decided progress ha.s been made in 
the methods of clearing land. The most of the work is done by main 
strength and muscular labor. "Where the native growth hap])ens to 
bo some fonn of hard wood, it is the usual practice to renuive the 
trees and stumps. Some advantage is frequently obtained by the use 
of dynamite or <tthor explosive in l«oi€minj|f stMmps. Wk«re 

the native growth is piue woods or palm ta^-eee, Mie nm^mit^ lor 
r&inoving t-be stim^pe is uofc so ^rmt^ tliou^h iu tlie mtsm of the foriis^ 
the stumps are usiuilly taken out. Tn eabbage-paluiatto hammocks 
some of the trees are left and used as niirse plants for a few years. 
Tlie most economical course is to remove all tives, shrubs, and 
other forms of vegetation from the land and to clear it of all rocks 
and auy other debris that may be found. Then the land may be 
broken up and put into a first-class state of tilth, which will permit 
careful staking and planting. 

^ For n discussion of othor phaspH of this problem which can not be Included herp, since 
to treat thorn adequately would unduly Increase the size of this bulletin. «ee Farmers' 
nulletlns 528. Sltciii. hoUs, and varieties for citrus proves In the Gulf Stntos ; .1.10, Trop- 
Bffiitlon of citrus trees In the Oulf States ; and 172, Scale Insects and mites on citrus 
ttcee. 
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ft CUl.TUnK OF CITUUS GROVES IN GULF STATES. 

SETTING OUT TKEE^. 

"Usually the pvospectivo ornnp^e fjro^vor hnyv trees from a nnrser^' 
and sots tlio^n out as soon as the fiohl has heeii ( leami, wishing]:, of 
com-s*^ to ^wt the t,r**ie.s on Uie «s skhhi »^ pmmh^^ Hpd to hastei) 
the time when hv may be sellinjj; fruit. Sometime* this is by no means 
the most prolitable proeechiie. l^and especially rieh iu orj^anic matter 
and heavily matted with rdots from the native j^rowth would be 
decidedly better for having jirodueed a crop <jr two of vegetables 
before the «rrove is i>lanted. Tf for any reason it is not <Iesirahle to 
grow vegetables, a croji of weeds grown on it for a year wonid do 
much to sweeten the land preparatory to receiving the trees. A 
croji of eowpeas or velvet beans woidd be preferable, however. 

The number of trees to be set out to the acre depends on the variety 
selected and the charact«r of the land. T^arge-growing citrus troes, 
snch as pomaJos and tjie Va.l4Wiciaft and W«rt sw#**t. oraii^^, 

should not he set oJ<te«w th»n VOO to ^e aare, and on first-class soil 
80 are enough. Smaller growing varieties, snch as the mandarin 
group of oranges an<l the limes, should not 1m' set doner than 200 trees 
to the acre. The character of the land will also need to be consid- 
ered in .^eltin^' out a grove. In a sandy loam rich in orj>;iini matter. 
esi«'cially in --iout-Iiern Florida, trees grow much more vigor^n ;ly and 
in e(mse(|uenee shoidd be set- farther a]>art. Forty nine tret to the 
acre, i. c, .setting them 30 feet apart eaeh way, is about as small a 
number as one can aiford tt) planj^ In t^m it«NA'y elay soils truos 
grow less vigorously and may he ssn^ n*i*wW'iOg*ilii«^i 

* TIME AND MANNER OF SHTTIITe O^T T^t£B«. 

The time of setting out trees will depend (m the location and the 
conditions. Tn the AVest Indies nn<l south Florida trees may be sat 
out at any time of the year when the land is ready and when thei^e 
is Kuffioieut moisture to favor their growth. Tn central Florida, the 
spring (February and March) is preferable. The same is true of 
north Flori<la, Tjouisiana, and Mississippi. Tn the extreme northern 
portions of the citrus-growing section it is nsunlly botttJr to wait 
imtil the danger of fr««K«i|f wttft^i^r is p«i^. Xhts will bri^|f tXic 
date up to about the latter part of "h'&bruary. Tn setting out troes 
from the nursery, care should be taken to injure the roots as little 
as possible. "Where trees can be taken up with a considerable ball 
of earth and transplanted in this way. they may be set out without 
any apparent check in growtlv. This, h^rw^vw^ is not usually prac- 
ticable. 

"When the trees are taken up. the roots should be carefully pro- 
tecte<l by mean.s of wet cloths or moist moss and the trees set in holes 
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already prepsred for them. If th^-gronj»tl is not already vt*ry moist, 
the addition of one or two pails of water will usually puddle the 
roots and cause the trees to jjrow promptly. At the time of setting 
out, the tops should be eut bacU to correspond elosely to the condition 
of the roots. Complete defoliation is also advisable. The favorite 
size of tree to set out is one tliat has <jrowu about 4 feet tall in the 
nursery and has several brnnohes. Such trees are usually about an 
inch or an inch and a half in diameter at the (;ro\vn. 

CATCH CROPS. 

As soon a« the field has beau set to a grov-^ eul.t4vat'ion may he 
begun. The kiiwl and amount of «ultiv«tion will be de^*mined by 
the charaefe^ of^the soil. I-.ight. sandy soil should have shallow but 
careful cultivation. Heavy clay soils need thorou^jh and deep 
■working. Where there is an abundance of moisture snj^iplied natur- 
ally to the soil, other cro])s may Ije grown to advnntage. "Where 
the soil is inclined to be dr3^ and irrigation has to be practiced, inter- 
cropping is of doubtful utility. During the winter, vegetables may 
bo planted and cultivated as in ordinary fields with decided advan- 
tage to the orange trees, unless the land is too dry. Leguminous 
cover crops nui^' be planted iis soon as the sjiring and summer rains 
begin. When fall droughts oc*«ir t^he eovac crops will have to be 
removed to conserve the moisture of tlie soil. Cultivation should 
then be resumed, Tf the Koil is inclined to he sterile the cover crop 
should be used as a mulch for the trees. If the ground is sufficiently 
fertile to permit it, the cover ca*op can be utilized for hay. 

PRITWING. 

" To prune or not to prime; that is the question." At many of the 
meetings of the horticultural societies the question of pruning has 
been vigorously dis(aissed. There are many good reasons for pruning 
trees; on the other hand, there are re^isons why trees should not be 
pruned. The qnefetion, th«n, mu^ be decided by meh individ»*«^ 
One point, howevai*, has b©©n very well settled, and that is that low- 
headed trees are preferable. Twenty-five or thirty years: ago it was 
a coumion jjractice to have citrus trees (rinnne<l high enough to permit 
a inau to drive a cultivator under tlie branches. The severe cold of 
several winters has can.sed this custom to be ver3'' largely abandoned. 
In the sontheru part of Florida, where there is no danger from frost, 
it has been found that shading the ground by the limbs has been very 
beneficial to the grove. Another important advantage in low-headed 
tre(»fi is that the fruit may be gaMiered much more cheaply than from 
tall trees. 
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8 CU1.TUEE OF CITRUS GROVES IX GULl^ STATES. 

Xearly all oran^^e f^rowers will afrroe that the pruning out of dead 
and worthless brnnclies is of benefit to the tree. The extent to whicli 
sound wood is pruned out, however, varies with the notions of the 
individual fjrower. Some of the most extensive and best growers in 
Floi'ida prtietiee no prnniu*^ at all. Diseased branehes shonld always 
be eiit out, removed fnan the orchard at once, and hiirned. Sprouts 
that start from baiow the bud nuist be removed, and t4iis slioHld be 
done as soon as poasahle. Water spronts arisinj^ from the trunks and 
larger branches should also be removed. 

A citrus tree should be kept in a low, compact form, but violent 
pruning, such as is often practiced in deciduous fruit oi-chards, is 
not only unneces.sary but often absolutely harmful. Systematic 
pruning for special purposes is often necessary, but it must be done 
by « yF«ll-direcled elToi't or more liartn tljan good ^'ill restilt. 

FERTILIZERS. 

Tender the general heading of fertilizers may be considered ma- 
terials which are employed to enrich the soil or cause it to produce 
a heavier crop. Ordinarily the term "fertilizers" is restricted to 
such as are considered commercial articles, while the term " manure " 
is applied to organic offal and refuse accumulating on the farm. In 
some parts of tlj*; United St«ttie Hke term " ^iiijio h»% been used 
to designate comm®-cial fcrtilizei-s. CoA*er crops \vfti«li are grown 
on the land for the purpose of enriching the soil are frequently 
called "green manures." 

The kind of fertilizer required to produce a heavy crop of oranges 
varies greatly. In the AVest Indies, Mexico. Mississippi. I^uisiana, 
and Califoruia the general constitution of the soil is so variable that 
no hard-and-fast rule can be given. In fact, in many cases it is doubt- 
ful whether the desired restdts at-tend the application of any or all 
the elements nsually needed a« prlsiut fs*^. While fertile soils produce 
trees of vigorous gi-owth whidT o#fee*t' be«r large crops of fruit, tiic 
possibiJitaes are necessarily limited to what Ha-feure wMl do; but in 
soils wfiei^ ofie of more of the el«n^its ©f pliant food «p(i-iira9ent in 
insufficient quantity, the modoJin|r of the frnit and the product-ion of 
excellent qualities are more completely unde^r the control of the 
skilled horticulturist. 

COMMXIILCIAI. FERTILIZEAS FOR FLORIDA. 

The kind and quantity of fertilizer necessary to proettt^ ** maxi- 
mum crop of fine fruit- depend entirely upon the soil in wMch the tree 
is growing. Many soils in the cittras r.«gion« eontain aj3i#xc«6s of all 
the ele^nents neceesary for the production of citrus fruits- When fer- 

642 



CUl-TURK OF CITRUS (IROVRS IN GUI-F RTaTKS. 



9 



tilizers arc u^jjilicd under such conditions no iKMicficiiil fffoct cini he 
noticed from their use. An oranjje tree phintcd in soil that contains 
lar^e qiiuntities of the necosRary eU'incnts nsiuilly pro<Jncps large 
fruit, but often of an indilTeruut clniriictcr. Soils that are deficient in 
nitrojTcn. potash, and phoyplioric acid can usually have these supplied 
from such sources and in such quantity as will jircMlnce fruit of the 
desired texture and consistency. It tlierefore hiijipcns thu-t tJi© fin«et 
and moKt delicious fruit is grown on ratlicr sterile soil. 

Th« «itire p'm^ wo®^ (J. Wimykthi may Ik; s«id txi l>e dolieietit in 
004^ uf the tlir«e iniport'ant aJeni^fiits of plant food — iiitr<»jji«n, potaj^h, 
wmd jphosjjlioric acid. Soils are also found in which there is a defi- 
el«iifey of lime, so that frequently an addition of this element will 
prove of value. The hammock isoils arc usually suflicicntly fertile to 
produce at least one crop, or even a few croi>.s of fruit, without the 
addition of fertilizer. These, however, in time become dejileted, and 
tlie elements of jilant food tho4i need to be supplied by suhst.anc«w 
from « commercial source. 

In growing citrus fruits on soils that are dt^ieioiU in all of the 
three important el«mi«ait^- of plant food, a fertilizer of tlio fiollowiug 
composition is desirable: 

Per o;nt. 

Aiiimoiiln ., 4 

rotHsIi 10 

riioMi)lu>rlf m-ld («vallnl»Ie) 0 

For growiufj nursciry stock or for trees not of a bearing age the 
.amount of potash in the fornnda may be reduced to ti per cent, leaving 
the two othtfr injjredients in about the above proportions. 

The quantity of this fertilizer to be ajiplicd per acre will dQ^>cnd 
upon various conditions. About 15 or 20 jjounds per year may b« 
aj^jdied to each tree capable of producing 10 boxes of fruit, the 
quantity being decreased or increased from 3'c«r to year, as results 
iudicnte. Calculating this on the basis of 100 trees i>cr ai-^rc, 1,500 
pounds per aero per year woidd be used for young bearing trees. 
iJouble this au>ou]it is v»ry frefjumitly Mj^iliwl, iiud »<nnetini«ta' thre» 
timeb as much is used. 

Xlm. f<^)wing table gives ly^proxiniHteJ^^ the amount of mat^^rial 
iKnedwl pm' acre for iKwring trefcs to supjdy a quantity' of fertilizer 
equal in fertilizing con»tit4iQ«tl^ ^ 1,500 pounds of the foregoin|f 
formula: 

Poundn. 

(1) Suliilmle of nninioiiln '^>0 

{Sulphate of imtnsli. hl»ili ki*iu1« . 5tOO 
Or Biilplx'te of potJiHh iihikiu'kIh (l«iw-t;riul«' milphiilo nf 
iK.tnsh) r.rx) 

,„^/IMKKolved bonebliiok- _ ^-^ H.IO 

^'*'\<>r ucid phospUiiVe. 14 iKjr cent uvuUii1)1p pl»ow]vlKirlc nclil — SGO 

tKieTS" — liuH. i>4'J — i:i 2 
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In the e»se of nursery .stock ami jjrowin^^ trees, 2 per cent of the 
RiiiinonHt mf^ ^dm'%\^i\ i^emm mn tyT^nmic source. This wouhl require 
iipproxinwfrtely tllT« following ing^imli&nts : 

d) SulphjitP of iimtnonln , 13r> 

(2) Drlml blootl 100 

rSul|>Ii]ite of i>otn9li. lilpli jirndt' 2ifO 

(3K<>r Bulplinte of jxitaMb umKi»^In (low-grmle Bulplmte of 

{ IHjtnBti 3r»() 

'\(iv jieltl i»Iios|>lmlo, 14 i»er pout iivullnblo iibitsjiliorlc acid KTiO 

If there is any tendency tftwurd dio-bnck the dried hlood should be 
omitted and the amount of sulphate of ammonia increased to 2.>0 
pounds. If a quick-iictinfj fertilizer is wanted, nitrate of soda (100 
pounds) nmy Ini wi^i^t^ayiKd ifi- |n^i%ee of drl«d bfe^nl. 

Citrns-fniit j^ro\t-ers wishirfg to* compound ^#^^r own f#rfe'iK»t«'s 
should pive due re^jard to the snbstiinces from which tfi© di#&r#ut 
qualities are derived. 

Orfjanic ammonia, as found in cottonseed meal, dried hlood, fjuano, 
and the various stable manures, is likely to produce a soft, rapid 
fjrowth, and in certain se<'tions, especially in Florida, its continued 
u.se is almost certain to produce die-back. 

Xitrate of soda is soon taken up by the trees, but is easily washed 
out of the soil. "VVliere it is used as the only source of nitrogen it 
has to b*» repwitod from four to eijjht times each yaar, varying with 
the amount of rainfall and the charactw of soil. 

Sulphate of ammonia is much slowe-r in blooming RVailftble to the 
tives and seems to he retained in the soil muoh more tena«onsly than 
nitrate of soda, so that it not be applied oftaner than two to 

four times a year. 

In the use of potash there is very little choice between the low- 
grade sulphate, which is also called the double salts of potash and 
m+igneein, and the hifjjh-grade sulphate of potash. 

In selecting phosphates, preference is f^ive^i to dissolv©tl bon« or 
dissolved bonehlack «)v«a* !^i&«<yved irock phosphate, wiUjon^h «om^ 
cxperitsuied oi-ang# g^rtf^f^'*^ co^id©!*^ the plujsphoric ftcitV ^rived 
from dissolved rock as good as that obtnined from dIasoTwd bon^. 
Thomas slaj^ may l>e employed to s;ood advautiiif;**, •i5p»t*is^y on soils 
giving an acid i-eaction. 

The ammonia is washed out of the soil in great quantities by fre- 
quent and heavy rains. Potash is washed out to a less degree and 
phosph<)ric acid only to a .slight extent, while lime, or calcium, is lost 
in largo quantities. The qmintity of these element.s lo«t will vary 
according to tliu nat-ni-e of the soil and the amount of h&nvy rainfall 
occiu'rinjir. The idwil way of foa*tilizing would be to make an appli- 
cation of ]»luBi;ph<u*ic acid in the spring before the rainy seasmi has 
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begun; to make two applications of potash — one in the early spring 
*at the time of applying the phosphate and another in the fall after 
the rainy season has passed ; and to make four 6r more applications 
of ammonia — omq with ©«ch application of the potash and two or 
more at equal int«i*vals b^ween, except during the dormant winter 
season. 

The following example will serve to illustrate* the point: Tjet us 
suppose that a grove needs 1,500 pounds of fertilizer per acre per year 
of the normal fonnula, that is,4 per cent ammonia, 10 per cent potash, 
and G per cent phosphoric acid. In the spring, therefoi'e, before the 
rainy season liaa begun, we would apply the entire allowance of phos- 
phoric aeid, or 850 pounds of 14 per eent acid phosphate; one-half 
the potash, or 150 pounds of high-grade sulphate of potash ; and one- 
fourth the ammonia, or G2^ pounds of high-grade sulphate of 
ammonia. These ingredients may be mixed and applied in the usual 
way. Care must be exercised, however, since such a mixture is a 
very concentrated fertilizer, and if applied in a narrow zone around 
the tree injury may result when the weather conditions make possible 
the too rapid assimilation of the chemicals or when the nature of the 
soil itself is such that the fertilizer is taken up too quickly. 

For the fall application, 150 pounds of high-grade- sulphate of 
potash should be mixed with pounds of high-grade sulphate of 
ammonia. The remaining 125 pounds of sulphate of ammonia should 
be evenly divided and applied as the conditions indicate. In this 
way the amount of plant food that is contained in 1,500 pounds of 
fertilizer of standard formula would be applied during the year. 

The proper regulation of the amount of ammonia to be applied 
is the greatest difficulty in preparing a complete fertilizer formula. 
The presence of this element in too large or too small quantities in 
the soil or in the fertilizer appetirs to give more* trouble than any 
otlier ingredient. Groves are very frequently injured by large appli- 
cations of ammonia. A very ewnmon practice is to make only two 
applications a y©«r of a eoiBplote fertilizer — one during the spring 
and one during fall. Other growers make three applications — 
one dnring^ t4ie early spring, one lAtGV in spring, and another 

during the fall. 

STABLE KANITRE OP DOTTBTPTTL UTILITY.^ 

Th« bwrr^ts of stable or bam manure, which is largely used by 
many growers, are also very doubtful. The fruits produ<?ed by nitro- 
gen from this source are usually large, coarse, thiek-skinned, and of 
inferior flavor. If bai*n manure is used, however, each tree should 
receive only a small quantity, and where it k tiie. main element of 
fertilization liberal dressings of potash should occasionally be applied 
to counterbalance the nitrogenous fertilizer. 



» Sco Yearbook, U. S. Department of Agriculture, for 1894, pp. 195 and 106. 
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iirnf«iows ACTION or »wcic.' 

Some pTowers claim thnt since muclj is largely decaying vegetable 
matter it should be applied to the grove in large quantities, either 
raw or composted ^ith sulphate of potassb, «tc. "W^lile tlus has occa- 
sionally given excelfent results, its extensive use has often done 
serious injury. In order to obtain a smooth, thin-skinned, juicy 
fruit with few or no seeds, we must vary the fertilization which the 
plant receives in its wild stute. The tendency of all organic manures 
rich in nitrogen is to .stimulate large, sickly growth. Groves which 
have had liberal dressings of muck nre frequently much diseased ; 
their crops are light, the oranges coarse, thick-skiimed, and sour, the 
fruit drops prematurely, and the trees are often affected with die- 
back. What has been said of muck applies to a greater or less extent 
to the various forms of organic nitrogen used. 

What has been said about the effect of muck and barn manure on 
the quality of the fruit applies equally to tile effects produced by 
cottonseed meal, blood and bone, tankage, etc. In genoa-al, organic 
fertilizers do not stimulate fruiting to i^p mme extent as the mineral 
fertilizers. 

PBOTECTIOif 4®AIJfST CflliD. 

The dSs*etroiis ireemm of 1894, 1898, ind 1889 in Florida and those 
of 1912 and 19X3 in California have caused the orimge grower to cast 
about for some means of protection against a suddtui cold wave. 
Two general methods have been practiced : The first is that of 
warming the air without providing shelter and the second is that 
of providing a shed or shelter for the trees. 

The methods of raising the temperature by means of fires, as de- 
scribed in the following paragraphs, can not be relied on if the 
cold weather is accompanied by high winds or rainfall. In a por- 
tion of Florida during the heavy freeze of 1899 not only a heavy 
rainfall but heavy winds accompanied the cold. All attempts at 
building fires were useless, and even if they could have been built 
the wind would soon have carried the warm air out of the groves. 

AVhcn a very moderate breeze is blowing and the temperature 
falls only 4 or 5 degrees below the danger point, fires should be 
increased on the windward side, perhaps doubled, at the expense of 
those in the interior, but fires should not be extinguished in the 
interior of the grove, merely reduced. 

i#:oTBCTioK ;«Y meat. 

The burning of different kinds of fn<ri in i^ti or^jucd iv the 
purpose of raising the temperature has b«en e^^iployed a gr*«t many 

■ See Yearbook, U. S. Department ot Acricultura, tor 1884, pp. 195 aod 186. 
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times. The siieccss nttendiiip the work \'iirior iindor ditTeront cir- 
cumstances and with different conditions. When the drop in tem- 
penitiire is nccompaniod by ii heiivy windstorm and rnin or sleet, 
it is ahnost. impossible to nceomplish anything in the way of oreliard 
U^^iitiilll^ JfortunatoJy, freoeing wei»th«r in the eitrn« regions is 
uRufllly Heeomijanied by a rath^- slill atmoephore and freedom from 
rain or snow. 

A great ninny kinds of fuel have been employed for orchard heat- 
ing. Wood was i)robal>ly the first, and it is still employed to some 
extent. Coal, eoke, and fnel oil have all been nscd to a greater or less 
extent. Kach of these fuels may have speeial advant-ages over others 
in some particular plaee. In general, it may he said that the fnel-oil 
method has given satisfaction more frequently thiin all the others 
combined. 1*11" »f tJ*© niedio4g fully is cjmtic beyond Uie 

purpose of this bulletin. 

FTTEL OILS. 

This term includes a variety of materials known under many 
different trade names. In gt'neral, Ihey arc the heavy residue left 
after the lighter oils contained in the pctrolcnni have been removed. 
A fuel oil known as crude oil is said to contain a larjj;e qmintily of 
asplialtum, which becoincs quite troublaeonie. The asphaltuni re- 
uifans as a rosidue in the bot"t^ii« of the h4Mt4jrs und intierfei'diH wiUi 
the heating when the fuel burns low. 

HEATEBB. 

The varieties and styles of heaters offered by the trade are nearly 
as mnnerons as the varieties of fuels. Usually the more complicated 
in construction the heater is, the less eilicient it becomes in its i)rnc- 
tical work in the orchard. Kven a 10-pound lard i>ail, holding 
more than » gallon of fuel oil, compares very favorably in cfliciency 
with the patented heaters, in some ca&«*6 ev«i jiroving supta'ior to 
thorn. The lard-pail type of heatt^r, matle frt>m heavy sheet metal 
iind holding about 5 quarts of oil, can usually bo puivliased 
from heater manufacturers at 10 or 12 cents apiece when ordered 
in carload lots.- In this type of he>et&r the quantity of fuel usad 
mnd the heat given off ^ecrwise gradually as the gnpply in the heater 
is consumed. 

The lard-pail type of heater holding a gallon of fuel oil will burn 
for 3J to 4 hours, varying with the kind of fuel oil used and Aveather 
conditions, giving off about one-half as much heat toward the close 
as at the beginning of the charge. When a sool iirrest«r is used, the 
(jH^ntity of fuel couMum^d in an hour is much i*tMluc<«l, biffr at tili« aame 

542 



14 



CULTURE OF CITRUS OROVKS IX OUI.F STATKS. 



time II corres])(nuHn^?ly sinalU'i' amount of bent is f;ivtni oil*. There 
are a number of henters that hold ii much lar^^cr qnuntity of fuel oil. 
Most of these are so eonstriicted. either by means of a soot arrester or 
otherwise, that the quantity of oil burned can be reguhited. Ordi- 
luirily these are to be i^referred to the smaller type, since when freex- 
in;^ weather occurs it. is usually of more than fonr hours' duration. 
The niiniiuuni tj^iiipfeniture is vt^y lik^y Hi oeenr abeiti^ S'Unriste. 
Kefillin^ in the dark is diflicult and "wast-^fHT. 

The type of heater witli a sliding top to p^||pil»*e the area of the 
bnrnin^^ surface has worked quite sntisfaetorily. I^onj^hly speaking, 
44 square inches of free burning surface will eonsnme a gallon of fuel 
oil in four h<uii-s. It has been i>retty clearly demonstriited by experi- 
ment tluit it will require the same quantity of oil to raise the tein- 
l>eratui'e T) degrees in an orchard, whether few or many heaters are 
used. When nuiny heatvrs are used tlie temijerature in the (u-chard 
can he maintained nmch more'evenly. The number of burners needed 
]>ei* acre to raise the teui])erature ^ clGf^vooa will vary greatly, accord- 
ing to the favorable or nnfavorable climatic amditious and tha condi- 
tion of the grove. A small grove of Iarg» trees closely i)hinttwl and 
fiiirvounded by a dense hammock will pass nidtanned through a fr(.K»ze 
of 25" F., while considerable damage would be <lone in a grove not so 
protected. Ijikewise, the number of honters I'equired in the formtu* 
grove wotihl Ik*, fewer than in aw opcm grove where the ti'eefi ni't* snitiU 
and only a few to the acre. 

From 50 to 100 hwitors and from 100 to 200 gallons of fuel oil ]^er 
acre for each nijjEht when heating is necessary is a reasonably safe 
estimate in a gro\=o 7 to 10 yesrs old. This number of heaters and 
qiumtity of fuel oil will probably keeji the teni]>eratur« 5 degr*e« 
above the snrrfiunding atniosjihere if the wind is not V>lowing more 
than 4 or 5 miles an horn*. Ordinarily the heaters are distribntetl 
evenly throughout the grove, placing one in every center bctwcK'u 
foui* trees. This i*e<]uii'es -about as many heaters as there are trees 
in the gi'ove, and is a ])Oor rule to follow absolutely, since a gi*o\'e 
of small trees jihmted far apai*t will not hold the heat as well as a 
grove of large trees jilanted closely, livery grove owner will Inivc 
abundant latitude to use his own jud^m«ui4^«>^ to v0mt «f tJie 
ex])osnre of liis grove and the other elt.*me4its tltlife. ant^^* iM© the qiie*- 
tiou of orchard hcwting. 

Fvery grove supplied with heaters shoidd have in it a th&rmorneter 
that will sound an alarm when the temperature approaches the 
danger point. Such an instrument can be obtained for from $7 to 
$20 from instrnment manufacturers and dealers. The thermometer 
should be pla<ittd in that part of Uiq grovti in-^-Jii^di th^ danger from 
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frost is ^roHtest, and the wires should run to the house or central 
office. 

The danger point will vary with conditions. At blooming time 
the danger point is highest and injury may then occur whether the 
temperature goes down to 32° K. or not. ifature fruit is almost 
certain to remain unharmed unless the minimum temperature falls 
below 28° IT. Tr<ies in a fidly dormant condition will rem»in un- 
harmed at 24° F.J but whe^i full dormancy h*s pa*«i^ed U^e tr*Ae« 
beeom© iucrea^ngly sensitive to cold. AVhen in full growth, fro§p^ 
no mattM* at wh«t te*nperj^kii-c it occurs, will desti-oy the tender 
tissues. 

Kvery grove owner should be in direct telephone communication 
with the United States Weather Bureau, iu order to receive warn- 
ings of probable frosts and freeze.s. All the important fruit-growing 
sections receive this information regularly over long-distance tele- 
phones. 

STORAGE TANKS. 

The fuel oil should be stored in u tank located preferably in the 
grove. Whei-e possible, it should be so placed as to allow the oil 
to be siphoned dire<!tly into it from the car tank, and then from it 
into the wagon tank. The storage tank should always be so located 
as to enal>l» one to run the fuel oil into tii.e^'ag;on tank by gravity. 
Pumps work satisfactorily in warm weather, hut al-ts iftpt to I>e 
troublesome during a cold spell. They also require extra Tabor, which 
eould he more advantageously enijjioyed iu the grove. A break iu 
a ])ump will cause delay aiuT may make the fuel inarcewsible, thus 
rendering the whole plant ineifective. 

Fuel oil may be stored in a variety of receptacles, the least desirable 
of which are barrels. Concrete tanks or cisterus with tops, such as 
arc constructed for holding water, will be found useful. The inner 
surfacii «hou-lel be. .^lisked winti^ cement plaster «nd finally giv«|j two 
or thrae cp«^ «€■ asphalt uni p«int. Ste«l water tanks are iu common 
use. Woodi(!Wi ,banks similar to water tanks, made of upright 2-iuch 
planks, ai-tf cofinmonly used and seem to be thoroughly practicable. 
Some gro^ee owners have tanks such as are used on tank oi»rs for 
hauling fuel oil, but' t-h«5* wtiuld e^itm to be un^feeo^^rily expensive. 

COST OF HEATING. 

The estimated cost of preparing to heat a 10-acre grov<' will vary 
within certain limits. No two grov&s would be lodited exactly alike 
as to the cost of heating. The distance from the railroad, number 
of times to be fired, and variation in price of labor all come in as 
variables. 
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The f 0^l»*e^ti,g' tftble nn cost for a 10-tcre grove: 



500 to 1,000 hoaters, at 40 conta $200 to $400 

Cue stwl wuKon tank 25 to 30 

Torches nnd gasoline cnn for lighting 10 to 12 

Thennoineters «nd iustnlHng 12 to 25 

3.0<K) to 0.000 pnllons of fuel oU__- iK) to ISO 

StoruRe tank for fuel oiU^^. r 100 1o 300 



Totnl -i.'ST to 04T 



After the equipment hns been installed the expense is compara- 
tively light and includes maiid\' the annual depreeiution, care of out- 
fit, fuel oil burned, transfer to storage tank, and labor. The last 
■• item will vary from year to year. When no firing is needed this item 
wiil l*e cotnpiwaiffvely light. At firing time iril'l require two or 
thi*^e adclttion^l num to take eare of 10 aer^B. An «(il«w«lice of $0 
to $10 for each night fii-ed should be ample, including tlie cost of 
distributing the fuel oil for the next charge. In extensive groves 
and where large-size heaters are used, one msin to 10 jicrtis will be 
sufllcicnt to take care of the fii'cS, but addiUonal labor will be needed 
to replenish the fuel. 

WOOD FIRtft. 

In a wooded country the form of protection against cold alTorded 
by fires is cheap and at the same time very effective when a still 
cold occurs. The wood is piled in the centers of the squares, vary- 
ing in quantity from three or four to a half-dozen or a dozen sticks 
of cord wood. When « freeze is predicted, the watchers notice the 
thermometer and by the time the cold approaches within 2 or 3 
degrees of tho danger point, which is 28° F. for fruit and 24° P\ for 
foliage, fires are started in alternate squares. These will usually 
heat the grove some 4 or 5 degrees. If the cold continues to inci-case, 
nil the piler of Avood are started. Tt is of course iieeessary to have on 
hand a reserve stoek of fuel in sueh an emergeney. Shortly after the 
sun rises the nuxt morning the temperature will usually have risen 
again, so there will no longer be any danger to the fruit or trees. Tf 
there is no favorable cliau|[£e in the weather, cold- ou the. »»cond 
lught is quite likely to be more severe than on the 'first. Firing 
then must be begun much earlier, and consequently a greater quan- 
tity of wood will be needed. 

Owing to the lar^e amount of labor involved and the diffieulty of 
securing efficient help, this form of orchard heating has been largely 
abandoned. 
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PlteTECTIOW BY IJlAlOAtlOir. 

In the citrus- prowinp: sections the wnter thiit is freshly pumped 
frt)ui the soil is tjiiite wiinii, rinipiiifj from fiO'' to 74^ 1'". When this 
wiiter is cnrried through n firove in irrigntin^ ditches it gives off n 
considerable amount of hmt nnd hns been usetl eiTectively in some 
instiniees where the -Ik^ "ftij^Mi but sli^itly briow the 

dangsa* ])oint. 

Arnnigements hnve also been made to throw this w«ter into the air 
from spiny iioz/des. This is somewhiit more etTeotive thnn when the 
snme quantity of water is carried through irrigating ditches, but can 
not be relied upon as being snfiicient during extremely cold spells. 
During one cold wave the orchard of Mr. Theodore Mead, nt Oviedo, 
V^ia., was protected in this way. During one night the temperature 
fell considerably below the freesiing point. The next morning the 
trees wbi'p so heavily roatinl with iee that, som** of the branoh«H broke. 
The following summer tbe tro«*e l)i)re a crojj of fruit. 

The waters from artesian wells lniv» also het«i used Por the puiTf»!5e 
of warming citrus groves, this water l')ein)r quite wiirm, nmning into 
the sixties usually and as high as 74° K. in some wells. While this 
use of water does some good and i>rotccts that portion of the grove 
in the immediate vicinity of the large flow, the amount of hwit given 
oir ir small and the volume of water supplied is not considwed large 
enough to protect the grove during severe freezes. 

PROTECTION BY SHEDS. 

The most snocessful method of protecting citrus trees from 
extremely cold weather is that of building a shed over the grove. At 
first thought this would seem to bo entirely too expensive and not at 
all feasible, but the sheds have now been used long enough to demon- 
strate fully tha( they an* not only poi*sible but i)ractii'«ble. There 
are several nio<lifie«tions of tlni shed. 

This method was suwi'wsfiilly emphtyed inuiKHliat(*ly aft<*r the gr*»*tr 
fr«««*s and was profitable while h^lorida oranges bnuij^ht a high price. 
OriMige sh«#ds now o^eur to a limited extent and only in regions 
where grwt damnire from eold formerly occ\irred. Tliese sheds are 
simple structures, having a (hit roof or cover held up by posts. The 
posts are properly braced and hold the cover from 12 to It) feet almve 
thegronnd. Some of the movnhle tops are made .solid, while those with 
.stationary tops arc made of ftl«ts or IftfJis so plao^xl as to giv* (Hth«r 
ii half or third shade. 
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TOP-WORKIN*. 

Tt sometimes Im|)|)eiis thnt n grove is plaiitfd out to n variety that 
dues not ])rovc prolifie, or one that nmy be nnpiofltuhle to uinrket. 
In such n case it becomes neodKsarj' to »Jnu^«n. Uttt grove oif to top- 
work tile tr«es. A\'ith the trees in » hewltliy and vigorous coiftdition 
most or all of the top sliould be removed, only two or tliree vt^#rous 
limbs Ix'ing left, liiuls of the desired variety may be inserted into 
(he remaining limbs. This eiitting away of most of the top cniises 
a heavy, flow of sap into the smaller limbs which remain. In sneh 
eases the buds will "take" where they would fail if the top of the 
tree had not been vigorously cut ])ack. 

Another way of to])-\vorking is to cut away nearly all of the top 
and then wait for sprouts to start. Aftw the sjpi'outs have r«Hc^i»d a 




Khi. 1.-— <^rown-grafHnK nn old ornnge stof%^ a, Ilnse of scion, showlnt; 
HlantlnK rut; b, mothod of Insertlntr scion". U'fom Voarbook, II. S. IJe- 
purtmrnt of Agriculture, for lHtH5,t 

s\7.o of ahoiit half an inch in dianiwtor Ui©y may I«> Imc^dfe^, mid the 
hiul will taUe rojidily. When trees have I^on ent b»-ck severely, the 
bodies and the hirprpr limhs shoiihl receive a ho«vy eo«t of whitewash 
to protect them aj^ninst sun sealding. 

Tiefore top-workinf^. the orchardist should be well acquainted with 
his p:rove aud soil. Tii a very lar^e portion of Florida severe top- 
pruning results in die-baek nnle^ proper fertilization and soil tro«t- 
mtint accompany the work. 

Tn California and Tionisiana it appears to he safe to remove the 
entire top and to work huds into the large limhs. For top-working, 
the shioJd hud ajid sprig ]graft may be, u«Qd to best advant-age. 
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CROWN-WORKIKG. 

At tin^ l^^jn^ d^ri^ble not to jjermit the b<x3y of tree to 
remain, fn such cases it may hk cut off jit the ground' Tine. Some 
citrus trees, especially limes, resent treatment of this kin<l and fail 
to grow uftei* the top has been entirely cut oflT. The ordinary citrus 
stock, however, is almost certain to sprout ngain if treated in this 
way. T^arge areas, 20 to 40 acres in extent, were sprouted in this 
way after the great freezes 
of 1894 and 1S95 in Florida 
without the loss of a single 
hoalthy stump. 

Trees that have baen cut 
l)nek in this way may be 
crown-worked or crown- 
grafted, as illustrated in 
figure 1, the sprig being in- 
serted in the portion of the 
crown that will take it most 
easi ly . By si i ppi ng the 
scion into the portion of the 
crown where the hark may 
he raised without breaking, 
the work may be done with- 
out the use of wax or other 
binding material. After 
the scion has been inserted, 
moist earth should be raked 
over the crown and arotind 
the scion, covering them 
imtil they have "taken," 
and tli^a exposing Uie tips. 
Where this work is done by 
experienced hands, only a 
very snuill percentage of the crowns fail in taking one or more sprigs. 
Those that fail to take may be worked again or left to produce sprouts 
and then budded into the.se sprouts. By using three or four such 
scions in a crown 4 or more inches in diameter and doing the work 
during February or the early part of March t-hc percMitage of \om 
sustained will not be very great. 

Anotiier method ren«win^ s:uch an orchard is to wait until the 
sprouts have started from tb.e crown or the main roots. AfttDP these 
sprouts have reached a size of h*lf an inch or so in diameter, buds are 
inserted as low down »6 practicitble. In doing this, however, a con- 
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?Fiij. 2, — Uuby orangi? bud. Inserted May 21, on a 
sprout from an old swcot-ornnge trunk, aa It 
apponrrd on October 2K. (From Yt^rbook, U. S. 
Depnrtraont of Agriculture, for 1805.) 
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siderable loss of time will be sustained in waiting, first, for the 
sprouts to start and then, again, in cutting them back to make the 
buds sprout. The loss of time is strikingly illustrated by the two 




Fm. 3. — Rub7 oraDge ctowb itraft, lnH«-ted March 1, It appeared on October 23. 

ac«onip«nyin#if figures made from photographs (figs. 2 and 3). 
This method of budding sprouts, although it results in some loss of 
time, is nevertheleas v&ry commonly used by growei"s because of its 
convenience. 



